Gold Nanoparticle Transforms Activated Cancer-Associated Fibroblasts to Quiescence.
Activated cancer-associated fibroblasts (CAFs) play a major role in the poor outcome in many diseases including pancreatic cancer. Normally quiescent with high lipid content and low proliferative capacity, CAFs receiving cues from cancer cells in the tumor microenvironment become activated and transformed into a lipid-deprived and highly proliferative myofibroblast type phenotype. Therefore, reversal of activated fibroblasts to the quiescence state is an important area of investigation that may help the therapeutic management of a number of diseases including pancreatic cancer. Here, we describe a unique biological function of gold nanoparticles (GNPs) and demonstrate that GNPs may be used to transform activated CAFs to quiescence and provide insights into the underlying molecular mechanisms. Using immortalized and primary patient derived CAFs, we demonstrate that GNPs enhanced lipid content in the cells by inducing expression of lipogenesis genes such as FASN, SREBP2, and FABP3. Using pharmacological inhibitors of lipolysis, lipophagy, and fatty acid oxidation, we further demonstrate that CAFs utilized a GNP-induced endogenously synthesized lipid to maintain the quiescent phenotype. Consequently, treatment with GNP sensitizes CAF to FASN inhibitor or FASN siRNA. Hence, GNPs may be used as a tool to probe mechanisms of quiescence in CAFs and help device strategies to target the stromal compartment exploiting the mechanisms of lipid utilization.